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Abstract 
Results of comparative analysis of school performance in boys and girls in twin pairs are presented in the article. Boys and 
girls in monozygotic and dizygotic twin pairs (both the same-sex and opposite-sex) were compared. This work is a part of the 
study of academic achievement in twins vs. single-born peers. The sample comprised 6758 subjects (4564 girls and 2194 
boys) including 2282 twin pairs. Summary measures of academic achievement were analyzed for three stages of education: 
primary, secondary and high school. It is shown that all measures of academic achievement in twin boys were below those in 
twin girls for over the whole period of school education. This lag in boys manifests itself mostly in humanitarian disciplines 
that require developed verbal skills. 
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1. Introduction 
 
            The analysis of literature on the issue firstly shows that twins lag behind singletons in both IQ scores and 
academic achievement [1]; [2]; [3]; [4]. The authors note that intelligence test scores in twins are on the average 
5-10 points lower than in single-born children. Being a twin has a particular influence on verbal intelligence. 
Academic performance analysis reveals the biggest lag in disciplines that focus on verbal skills (native and 
foreign languages, reading). In disciplines that do not require developed verbal skills twins and single-born 
children may be equally successful [5]; [6]; [7]; [8]; [9]. Secondly, it is found that speech and intelligence 
development delay in monozygotic twins is more pronounced than in dizygotic ones. Some findings indicate that 
monozygotic and dizygotic twins differ in academic performance as well [5]; [10]. Thirdly, according to studies 
results twin boys demonstrate a greater delay in verbal development than twin girls. It is for example shown that 
even at the age of 10-14 many twin boys have problems with reading [11]; [1]; [12].   
 
1.2. Study  
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The aim of this study was to compare academic achievement in girls and boys, members of monozygotic and 
dizygotic twin pairs, over the entire school education period (from 2 up to 11 grades). This work is a part of a 
comparative study of academic achievement in twins vs. single-born peers.  
 
1.3. Sample 
 
6758 subjects (4564 girls and 2194 boys) including 2282 twin pairs took part in the study. The study 
sample was representative of Russian school-age twin population (twins aged 8-17).  
 
1.4. Method 
 
For academic achievement measures final (annual) school progress records in all disciplines included in 
universal curriculum for secondary schools in Russia were taken. Additionally, summary measures were 
identified: three special measures (humanitarian, mathematical, natural scientific) that represent relevant school 
disciplines, and two general measures (basic  average record for basic school disciplines and total  average 
record for all school disciplines). In this paper only summary measures are analyzed. 
The comparison of summary measures of academic achievement in all twin and single-born students 
included in the study shows that twins having been behind in studies in primary school make up for singletons 
already in 5 grade and further are equally successful. Significant differences between twins and singletons 
records were observed only in cases of learning Russian and Mathematics in primary school and learning Russian 
in 7 11 grades. 
 
1.5. Results 
 
The comparison of academic achievement in twin girls and twin boys was next step in the study. The 
results of comparative analysis of summary measures of academic achievement in twin girls and twin boys are 
given in Table 1. 
As the Table 1 shows in primary school twin girls perform much better than twin boys. Difference 
between both total and basic measures in girls and boys was 0.2 points.  superiority in a humanitarian 
measure was also obvious (difference was 0.25 points).  
 
Table 1. Academic achievement in twin girls vs. twin boys* 
 
Summary measures Girls Boys t-test 
2-4 grades    
Humanitarian 4,09 3,84 6,06 
Basic 4,03 3,83 4,85 
Total     4,30 4,10 5,93 
5-6 grades    
Humanitarian 4,11 3,73 9,15 
Natural scientific   4,22 3,90 7,38 
Basic 4,08 3,74 8,60 
Total     4,22 3,91 8,82 
7-11 grades    
Humanitarian 4,02 3,58 18,72 
Mathematical 3,75 3,66 14,31 
Natural scientific   4,00 3,60 15,88 
Basic 3,96 3,59 10,69 
Total     4,01 3,68 15,17 
* Significant differences are given in bold ( <0.05) 
 
In secondary school twin girls keep performing better than twin boys. Differences between summary 
measures in boys and girls were marked and statistically significant. The lag in boys is particularly marked in 
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humanitarian disciplines: in primary school the difference in a humanitarian measure was 0.25 point however in 
5-6 grades it reached 0.38 points. Overall from primary to secondary school total academic achievement in boys 
decreases greater than that in girls (total measure decrease was 0.19 and 0.08 points respectively).  
In 7-11 grades twin girls also perform better than twin boys. Differences in all summary measures were 
high and significant. Girls superiority was more obvious in humanitarian disciplines and less obvious in 
mathematical disciplines. Therefore, throughout school education twin girls perform better than twin boys. From 
primary to secondary school academic achievement in both girls and boys decreases but this decrease in boys was 
more marked (0.42 points) than in girls (0.29 points).  
Farther we considered differences between boys and girls in monozygotic or dizygotic twin pairs. First 
we compared academic achievement in boys and girls in monozygotic twin pairs. The results are shown in Table 
2. 
 
Table 2. Academic achievement in monozygotic twins: girls (MZg) and boys (MZb)*  
 
Summary measures MZg MZb t-test 
2-4 grades    
Humanitarian 4,08 3,89 2,75 
Basic 4,01 3,88 1,74 
Total     4,30 4,12 3,11 
5-6 grades    
Humanitarian 4,09 3,77 4,52 
Natural scientific   4,24 3,99 3,28 
Basic 4,06 3,78 4,02 
Total     4,21 3,94 4,34 
7-11 grades    
Humanitarian 4,06 3,56 13,10 
Mathematical 3,75 3,49 5,86 
Natural scientific   4,02 3,66 9,12 
Basic 3,98 3,59 10,69 
Total     4,03 3,68 10,18 
* Significant differences are given in bold ( <0.05) 
 
The comparison of summary measures of academic achievement in girls and boys, members of 
monozygotic twin pairs, shows that in primary school girls generally perform better than boys: all differences 
except for basic measure are significant. In secondary school the decline in academic achievement is observed 
both in girls and boys, moreover this decline is particularly pronounced in boys. As a result all summary 
measures are significantly higher in girls. In 7-11 grades total measures of academic performance in girls and 
boys in MZ twin pairs become even lower. At that the total measures decline for entire period of school 
education was 0.27 points and 0.44 points in girls and boys respectively. 
humanitarian disciplines (the humanitarian measure in girls is 0.5 points higher than that in boys).  
Therefore it may be concluded that monozygotic twin girls are better than monozygotic twin boys in 
academic performance.  
 
Finally we compared academic achievement measures in boys and girls in dizygotic twin pairs: first in the same 
gender pairs and then in different gender pairs. The results of comparison are shown in Tables 3 and 4. 
 
Table 3. Academic achievement in dizygotic twins of the same gender: girls (DZSg) and boys (DZSb)* 
 
Summary measures DZSg DZSb t-test 
2-4 grades    
Humanitarian 4,11 3,83 2,49 
Basic 4,06 3,83 2,19 
Total     4,26 4,10 1,73 
5-6 grades    
Humanitarian 4,10 3,69 4,28 
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Natural scientific   4,18 3,70 3,83 
Basic 4,05 3,61 4,14 
Total     4,19 3,78 4,12 
7-11 grades    
Humanitarian 4,04 3,57 8,20 
Mathematical 3,79 3,58 3,29 
Natural scientific   4,03 3,65 6,53 
Basic 3,99 3,61 6,91 
Total     4,05 3,69 6,73 
 
* Significant differences are given in bold ( <0.05) 
 
In primary school significant differences in basic and humanitarian measures between boys and girls in 
DZ twin pairs of the same gender were obtained. In 5-6 grades total measures reduce and this reduction is 
particularly pronounced in boys. As a result all summary measures are significantly higher in girls than in boys. 
In 7-11 grades DZ twin in the same gender pairs get even lower marks than in primary and secondary school, and 
here again all summary measures are higher in girls than in boys. Gir
humanitarian disciplines and less obvious in mathematical disciplines. All differences in academic achievement 
measures between boys and girls are significant. 
The comparison of summary measures of academic achievement in boys and girls in DZ twin pairs of 
different genders indicates that in primary school girls significantly surpass boys in two of three measures (Table 
4). In secondary school twins in different gender pairs do worse than in primary school. Total measure decreases 
nearly to the same extent in girls and boys, but girls hold the lead as their summary measures are higher than 
summary measures in boys. In 7-11 grades academic achievement in DZ twins of different genders markedly 
reduces and girls surpass boys in all summary measures even to a greater extent than in previous periods. The 
difference in humanitarian measure between boys and girls appears to be most substantial.  
 
Table 4. Academic achievement in dizygotic twins of different gender: girls (DZDg) and boys (DZDb)*  
 
Summary measures DZDg DZDb t-test 
2-4 grades    
Humanitarian 4,12 3,84 3,62 
Basic 4,08 3,84 3,17 
Total     4,32 4,13 3,15 
5-6 grades    
Humanitarian 4,00 3,74 3,21 
Natural scientific   4,21 3,96 2,61 
Basic 4,00 3,76 2,93 
Total     4,16 3,95 3,03 
7-11 grades    
Humanitarian 3,99 3,60 7,24 
Mathematical 3,75 3,53 3,69 
Natural scientific   3,97 3,69 5,02 
Basic 3,93 3,62 5,89 
Total     3,99 3,70 5,68 
* Significant differences are given in bold ( <0.05) 
Therefore it may be concluded that twin boys lag behind twin girls in academic achievement over the 
entire school education period. The lag in boys manifests itself mostly in humanitarian disciplines that require 
developed verbal skills. The fact that this lag does not depend on zygosity type suggests that for boys being a 
twin is in itself a more important risk factor than for girls. Academic achievement results from a variety of factors 
 child cognitive abilities, his/her attitude to studies, interest in discipline, attention, persistence, etc. Girls who 
on average surpass boys (especially in primary school) for self-organization level receive higher marks. Besides, 
Russian system of education is to a large extent based verbal ways of presentation and acquisition of information, 
and this gives additional advantages to girls. 
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